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oYZIKH.— Efficiency of the prediction of earthquakes from elec-
trotelluric signals collected at distant stations, by S. Ginis -
G. Avgoustis - A. Zisos = M. Lazaridou-V arotsou - E. Dologlou -
Revelioti - P. Economopoulos - P. Karapanos and G. Giakouma-

kis*. Avexovdddn om0 to¥ ‘Anadnuairod x. Kaloagog *AleEomoviov.

Since a year ago all major eartquakes (EQ) in the area of Greece
have been found to be preceded by transient changes of the telluric
current (electrotelluric signals ES)[1]; their lead time is between 6h
and 9 hours. By operating stations at distances around 80 km from
each other it was found that the ES appeared simultaneously at all
stations. The epicenter of each EQ was known seismographically so that
the amplitude?! of the signals at each station could be compared to the
corresponding epicentral distance r; they decrease according to a 1l/r
law with an accuracy within a factor of two. Assuming such a law as
accurate, the epicenter of each EQ was computed from the electrotel-
luric data with an error usually within 50 and 100 km [2]. The magni-
tude of the earthquakes that occured during the above experiment hap-
pened to lie in the range between 3.2 and 5.1 R.

During the last months a wider network of stations was installed
at distances betwen 150 and 300 km from each other. The present paper
describes the preliminary results from the operation of such distant
stations. They allow the evaluation of the efficiency of a network in
function of the number of installed stations.

EXPERIMENTAL

A station at Glyfada (GLY) near Athens - see Fig. 1 - has been
operating continuously for the past year [1]. At certain hours the signals
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Fig. 1. Network of electrotelluric stations.
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are disturbed by strong cultural noise (up to 10 mV on a 50 m line).
Cases where ambiguity arrises as to the identification of an ES have to
be recognised by comparing them to simultaneous signals of
other stations. For this reason a second station was installed by some of
the authors (S. G.; G. A.; A.Z.) at Megara (MEG) at a distance of 45 km
from GLY. Although situated in the center of a small town, the indu-
strial noise is much weaker (around 2 to 4 mV) and anyhow does not
occur at the same time with the noise of the GLY station. In this way
spurious changes could be easily compared and ONLY when they occured
simultaneously at both stations were they accepted as ES and evaluated
by one of the authors (M. L. - V.) as ES.

A third station was installed by one of the authors (P. E.) near Ira-
klion (IRA) Grete in the country at a distance of 7 km from the border
of the town. Except for a few evening hours the site was practically
free of cultural noise (smaller than 0.2 mV) and therefore the station
can be operated with a relatively high sensitivity of the amplifier. This
allows the detection of very weak signals such as arrive from large
distauces. Figure 2 is an example of a precursor signal of a 6.8 R
EQ that occured in the northern Aegean. Sea and collected at IRA
at a distance of 500 km. The operator happened to notice that the pen
was going to override the border of the chart and manipulated the offset

so that the whole signal could be registered.

Two others stations were then set in operation at Komotini
(KOM) and Ioannina (IOA) by the authors (P.K.) repectively by (G. K.)
Other stations are operating at Patras (PAT), Chalkis (CHA) and Gorgo-
potamos (GOR) near Lamia.

In Table I we give the experimental data for a number of earth-
quakes that occured during the period the stations were installed. The
quantity jr. represents the maximum change of the density of the telluric
current in relative units after reduction of the data to lines of exactly
50 m length and after eliminating resistivity differences. The exper-
imental errors of the values are around 30 to 50 % and very seldom 1009 .
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DETERMINATION OF EPICENTERS

By accepting a 1/r - law and usig the values of j. for each pair
(i, k) of stations the epicenter of each EQ is determined by a computer
minimisation procedure according to

2, (§r,—i.r. )= min

where r; and r_ are the unknown epicentral distances. The epicentral
distance r, of each station is expressed in terms of the known coordi-
nates X, ,y, of each station and the unknown coordinates xq, y, of the
epicenter. The coordinates x,, y, calculated in this way are given in
column 14; they can be compared to the seismographically determined
ones in column 4. They are given in km in the sequence WE and SN,
the origin being arbitrarily selected to be in Athens. In column 15 we
give the errors Ar. The stations GLY and MEG due to their proximity
must be considered as being a single station —at least — for remote EQ.

For some EQ the exact location of the epicenter was not available.
It could only be expressed by the distance from Athens.

RELTABILITY OF STATIONS

In order to evaluate the importance of the number of installed sta-
tions we first compare column 16 with column 17. We notice that usu-
ally some of the installed stations are out of working order, as a result
of thunderbolts that deteriorated the amplifiers (labelled with n.o. in
the table). Cases where a measurement could not be made due to intense
noise are labelled with N.

By increasing the number of stations a more accurate determina-
tion of epicenters could be achieved, although the present errors
already seem to be acceptable for the description of an endangered area
in a case of an impending EQ larger than 6 R.

Acknowledgements: We wish to a acknowledge the help of
Dr. P. Varotsos, Prof. K. Alexopoulos and Dr. Nomicos for giving
advice for the installation of the stations and to Dr. G. Papaioannou for
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the computer calculations. On this occasion we must express our thanks
to the officers and ranks of the army for their meticulous continuous
measurement of the signals at the Patras, Ioannina, Chalkis and Gorgo-
potamos station.
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Kata 10 mapeddov #rog davevpédn Ot dixtvov oradudv xataperonoeme
yewosvudtov eival duvatov va mooodioglon T otogelo ostopol meplmov T1/q
Woag med Tijg 8nehevoeds tov. “H dndoraocis uerakd 1@v otadudv fro tiig tdEemg
t@v 80 yhopéromv, ta Ot Emixeviga TV oeop®v Emeompaivovio pE opdipa
uetatd HO xai 100 km. Al moagolcar petprjoelg éyévovro ué Goardrepov dixtvov.
Ol otaduol noav Byrateotmuévor eig Nvgpddo *Artixiic, Méyaga, ‘HodxAeiov
Kontg, Kowotwviy, Ildroag, “lodvviva, Xakxida xai I'ogyomdérauov, dnh. eig
amootdoeig g tdkemg twv 150 Ewg 300 yhouérowv. Eig mivaxa meguyodgpovral
10 ofjuate xal o O avtdv meoodiogildueva Emixevroo Oid oelopovg uetaky 3
nal 41/, R. Ta opdlpata tdv dmxévioov eivar puxgotega t@v 150 yihiopéromv
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Stav 1o ofuata meoxumTouv amo 6 oratuovc.
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